analyses were carried out on bean curd refuse decomposed by Bacillus sp. HR6 to evaluate the decomposition process. The water-soluble fraction possessed strong absorption bands (251 -259 nm) . Gel filtration chromatography showed that one of the major peaks, at a molecular weight of 1170, disappeared and that two peaks with molecular weights of 1040 and 1310 were newly detected. In the ether-and chloroform-soluble fractions, a novel peak at the molecular weight of 8890 was observed after 24 h of decomposition, although we did not detect peaks from such higher molecular weights in the original sample. These results indicate that not only the decomposition of many kinds of water-soluble compounds but also the polymerization of hydrophobic ones were carried out in this process.
A large amount of food waste is produced daily by the food industry and in our daily lives. Since this waste generally contains a high amount of water, it takes much time and fuel to burn it up completely. The combustion of fossil fuel is directly related to the CO2 emission which causes the greenhouse effect (Hammitt et al., 1996) . A high amount of water in the food waste causes the combustion temperature in the chamber to decrease, which leads to the initiation of the synthesis of highly toxic and carcinogenic compounds such as dioxin (Hansen, 1991) when food waste is burned with the compounds containing chloride. Therefore, the study of biological decomposition of food waste has become of increasing importance in order to preserve the natural environment and conserve resources.
When Bacillus sp. HR6 was mixed with bean curd refuse (e. g., 30 kg) and incubated for 24 h in the organic waste decomposition machine (BIO COSMO 100A, Sanyo Techno Co., Ltd.) , the net weight was reduced by about 70% (Mimura et al., 1995 , fraction obtained from the bean curd refuse decomposed by Bacillus sp. HR6. decomposed material. Therefore, the spot detected at the retention time of 25.5 min by HPLC (Fig. 1B) is ascribed to MW of 1040 or 1310 ( Fig. 2A) , because no peaks were newly detected except for them by GFC analysis.
The chromatographic patterns for ether-and chloroform-soluble fractions resembled each other (Figs. 2B and 2C ). In the GPC analysis for the ethersoluble fraction of the fresh bean curd refuse, we detected the peak at a MW of 4090 and the shoulder between MW of 1170 and 1800. During 24 h of decomposition, those two peaks broadened and a new intense peak at a MW of 8890 appeared. As for the chloroform-soluble fraction, a large peak at a MW of 3710 and a small peak at a MW of 1290 were obtained in the original sample. Like in the case of the ether-soluble fraction, both peaks broadened with the progress of the bacterial decomposition. At the same time, we also detected a novel peak at a MW of 8890.
The presence of the compounds with a MW of 8890 was commonly confirmed in both ether-and chloroform-soluble fractions for the decomposed bean curd refuse. It seems plausible that organic compounds after decomposition are partially dissolved in ether, probably due to their solubility, and the remaining ones were finally dissolved in chloroform. Thus, both fractions showed a similar pattern in their spectra .
The total peak area was calculated based on the data before normalization of the differential molecular weight distribution curve. These analyses showed that the ratio of the peak area before and after bacterial decomposition of the bean curd refuse was 1 : 0.55 in the water-soluble fractions (data not shown) , suggesting that the compounds of MW > 400 were decomposed to about half. On the contrary, the ratios obtained for the ether-and chloroform-soluble fractions were 1 : 1.44, and 1 : 1.34, respectively (data not shown) . These results suggest that hydrophobic compounds are synthesized via bacterial activity during the decomposition processes. Then, we tried to identify the compounds in ether-soluble fractions by the use of gas-chromatograph-massspectrometer (GC-MS, GCQ, Thermoquest Co., Ltd., USA) . Some compounds of MW at around 300 were detected, but compounds of MW > 4000 were not detected . Although the mass-spectra of these compounds obtained did not fit completely with the typical compounds listed in the data base (data not shown) , some compounds were identified to be methyl esters of fatty acid with C16 -C19. The reason why the compounds of MW greater than 4000 were not detected by GC-MS is ascribed to the fact that such compounds might exist as oligomers or polymers, or have higher boiling points.
The weight of an element as a percentage of the total weight of the sample was calculated on the basis of the dry weight for the analyses (Table 1) . No specific reduction of the element was observed, although the sum of the weight percentages of C, H, N , and O was reduced by 1.9% after 24 h of decomposition . The total dry weights of the final materials of both fresh and decomposed bean curd refuse were 16.04 and 15.26 g, respectively. This result indicates that 0.78 g in 20 g (3.9%) of the solvent-insoluble materials, e. g., insoluble fibers, was decomposed. Some part of the weight loss described above (Table 1) are attributed to the diffusion into the atmosphere as gaseous compounds.
